report that the Lowry et al. (1951) method is an accurate method for determination of urine protein. This method depends on a reaction with the tryptophane and tyrosine (Daughaday et al., 1952) and cysteine (Chou and Goldstein, 1960) content of the protein molecule. The proportions of these amino acids vary in different proteins, thus albumin and globulins give different colour equivalents (Greenberg and Mirobubova, 1936) , and the type of protein present in the urine may vary in different disease states. The Lowry et al. (1951) method is thus an accurate method for estimation of albumin using an albumin standard, but is not an accurate method for measurement of mixed urine protein.
The biuret reaction should theoretically be a more accurate method for determination of urine protein, being much less dependent on the nature of the protein present. It is not advisable to perform a biuret reaction directly on urine because of the presence of interfering substances, and for this reason, preliminary precipitation of protein with trichloracetic acid has been suggested (Kilbrick, 1958) . Using a preliminary trichloracetic acid precipitation, recoveries of urine protein greater than 100% can still be obtained (Table I ), This appears to be due to protein-bound urinary pigments and these can be eliminated by the use of appropriate blanks as in the method below. Another difficulty in determination of urine protein is in deciding on the amount of urine to be used for analysis. This difficulty may be overcome by the use of Albustix as a preliminary screen.
Method
The urine is tested with Albustix.· The amount trace 10 The urine is filtered, then an equal volume of 20 % trichloracetic acid is added to the volume of urine to be used in a graduated centrifuge tube. 3 ml. of a protein standard (300 mg./100 ml.) is treated in the same way as the urine. We have used an assayed bovine albumin standard from Armour. t The mixture is allowed to stand overnight. Incomplete precipitation of low concentrations of protein may be obtained with a shorter precipitation time. The mixture is centrifuged and the supernatant removed completely. The precipitate is dissolved in N NaOH and made up to 2 ml., then divided into two 1 ml, portions. 5 ml. biuret reagent (Weichselbaum, 1946) is added to one (= Test A) and 5 ml. 0.2 N NaOH to the other (= Test B). Blanks are put up with 1 ml. N NaOH with 5 ml. biuret (Blank A), and 1 ml. N NaOH with 5 ml. 0.2 N NaOH (= Blank B). After allowing to stand for 30 minutes at room temperature the biuret and 0.2 N NaOH tests are read against their respective blanks at 540 mp..
Calculation
Reading A-Reading B (Test) cone"-standard Reading A-Reading B (Standard) X (mg./lDO ml.) 3 protein X vol. urine used (ml.) = mg./lDO ml. Table I shows the effects of adding both commercially assayed bovine albumin from Armour and serum protein (assayed by Kjeldahl method in the laboratory) to protein-free urines. Recoveries have been calculated with and without the use of the urine blank. It can be seen that if the urine blank is not used, recoveries range from 104-330%.
Results and discussion
Using a urine blank and with protein concentrations of 12.5 mg.{I00 ml. the recoveries ranged from 79-100%, the lower recoveries presumably being due to incomplete precipitation of protein from the urine. With protein concentrations above 12.5 mg./ 100 mi. the recoveries ranged from 96--109% and no difference was detected between recoveries of added albumin and serum protein. The method appears to be both precise and accurate, and suitable for use in the routine Chemical Pathology laboratory.
